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Method for Copper Staining of Germanium Crystals
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The problem:
To develop a method for copper staining of germanium crystals. Copper staining, by white-light illumination of a sample immersed in a Cu solution, has been used for decoration of Si crystals. Germanium devices, however, could be decorated only by various adaptations of techniques based upon preferential chemical etching and electrolytic plating.
The solution:
Excellent decoration of Ge crystals by copper staining. The method can be used to show nonuniformities in Ge crystals prior to Li drifting, and as a tool for study of the diffusion and drifting of Li in germanium.
How it's done:
The key conditions for proper decoration of Ge crystals by copper staining are a low solution temperature of 3 C C, illumination of the sample by infrared light, and careful positioning of the light source relative to the germanium sample so as to minimize absorption of the infrared light. The staining , solution contains 20 g of CuSO4 5H 2 0 and I cm of 48% HF per liter; it must be kept near the freezing point for development of clear stains.
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The use of light is essential in copper staining, since the technique is based on a photovoltaic effect causing more electrons to accumulate on n-type material, and therefore preferential. plating of the Cu ions. Since infrared radiation is absorbed by the Cu solution, the sample is irradiated through the glass bottom of the dish, and therefore through the sample rather than through the top of the solution.
The surface to be stained is carefully lapped, and dried with a jet of dry nitrogen. The sample is then 
Notes:
I. This information may interest crystallographers and manufacturers of radiation detectors.
